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ABSTRACT

Hermit crab specimens, previously assigned to Pagurus gracifipes (Stimpsan,
1858) from the northwestern Pacific, have been critically reexamined.
Examination of specimens from various localities from Japan and Russian
Far East, has disclosed that males possess a short sexual tube on the right
coxa of the fifth pereopod. and that two species have been synonymized
under the name Pagrerus gracilipes. The two taxa are provisionally transferred
to the genus Parapagiroder Mclaughlin er Haig, 1973, Parapagurodes graci-
lipes is redescribed on the basis of the specimens from northern Japan and
Russian Far East, including topotypic material from Hakodate RBay, southern
Hokkaido. Parapaguredes nipponensis (Yokoya, 1933), which has been consi-
dered to be synonymous with 7. gracilipes, is reinstated for specimens from
the Pacific coast of central and southwestern Japanese main islands, from
Kashima, lbaraki to Tosa Bay and T'aiwan. The two species are for the mosr
part geographically separated, though their distributions partly overlap, A
neotype is designated for P. gracilipes, and a lectotype is selected for 2. nippo-
nensis. In addition, a new species of the genus Pagurus, P alaiui, is described
and illustrated on the basis of material from Tosa Bay and Bungo Strair,
Japan. The new specics appears closest to . kaiensis McLaughlin, 1997,
known only from Kai Islands, Indonesia,
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RESUME

Statut systdmatigne de Pagurus gracilipes (Stimpsan, 1858) er Pagurus nippo-
nensis (Yokoya, 1933), et description d'une nouvelle espéce de Paguras (Deca-
poda, Anomra, Paguridae) t/tl]rlpon. Les pagures du nord-ouest du Pacifique
auparavant actribucs & Pagurus gracilipes (Simpson, 1858) ont été réexaminés
de fagon critique. L'examen de spéeimens de différences localités du Japon et
de I'Extrémie-Orient russe montre que les miles possédent un court conduit
sexuel sur la coxa droiie du cinquitme péréiopode, ¢t que deus espiees ont
été confondues souy le nom Lagurus gracilipes. Les deux taxa sont provisoire-
ment translérés dans le gence Pordpagurades McLaughlin e Haig, 1973,
Parapagurades gracilipes est redéerit d'apeés les spéeimens du noed du Japon
et de I'Extréme-Orient russe, dont du matériel toporypique de la baie
d'Hakodate au sud d'Hokkaido. Parapagurodes nipponensis (Yokoya, 1933),
considéré comme synanyme de P2 gracilipes, est réuahli pour les spécimens de
la cote Pacifique des principales iles japonaises du centre et du sud-ouest, de
Kashima (Ibaraki) jusqu’y la baie de Tosa ec Taiwan. Dans Pensemble, les
deux espéces sont séparées géographiquement, bien que leurs aires de distri-
butian se recoupent particllement. Un iéotype est désigné pour 12 gricilipes,
et un lectotype est choisi pour £ wipponensis. Une nouvelle espice, P alaini,
est ajoutée au genre Pugnrus, et déerite er figurde d'apres du mardriel de la
baie de Tosa et du détroit de Bungo au Japon. La nouvelle espece semble
proche de /% kaiensis McLaughlin, 1997 connue seulement des iles Kai en
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taxonomie.  Indonésie.

INTRODUCTION

Stimpson (1858) described Eupagurus gracilipes
from Hakodate Bay, southern Hokkaido, Japan,
and later Doflein (1902) and Balss (1913) recor-
ded the species from Sagami Bay. Subsequently,
Yokoya (1933) described a number of new spe-
cies of hermict crabs, among them Ewpagierus nip-
ponensis. The descriprion of this species was
based on specimens collected from various loca-
tions in the Japanese main islands during a biolo-
gical survey of the continental shelf of Japan
made by S. S. Seyo-Marn. Yokoya was obviously
unaware of Stimpson’s descriprion as he also des-
cribed a new species which he named Enpagurus
gracilipes, which proved to be a homonym of
Stimpson’s (1858) taxon. Makarov (1938) placed
Yokoya's E. wippencnsis in synonymy with
Stimpson's £ gracilipes. Yokoya's E. gracilipes was
renamed Pagurus yokoyai by Makarov (1938;
184-185; 1962: 175), and this has been followed
by subsequent authors such as Miyake (1965;
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1975; 1982}, Miyake & Imafuku (1980), Takeda
(1982) and Baba (1986).

During a taxenomic study of decapod Crustacea
of northern Japan, [ collected specimens clearly
assignable to Stimpson's Eupagnrus gracilipes,
including topotypic material from Hakodate Bay.
I noticed that the northern Japau specimens had
apparently different colour patterns from those in
the colour photographs of Miyake (1982) and
Baba (1986) which depicted specimens from Kii
Minabe and Tosa Bay. The northern specimens
had owo blue iridescent longitudinal lines on the
right palm, and lacked brown and cream stripes
on the lateral surfaces on the ambulatory propodi.
Careful examination of marterial from various
localities in Japan. the Russian Far East and
Taiwan disclosed that male specimens bear a short
sexual tube on the righr coxa of the fifth pereo-
pods, and that two species have been confounded
under the name of Pagurus gracilipes (Stimpson).
According to current definitions of pagurid gene-
ra, the two species cannot be assigned w Pagrrus

ZOOSYSTEMA + 1998 » 20 (2)



Fabricius, 1775, but must instead be assigned to

Parapagurodes McLaughlin & Haig, 1973.

The two species are geographically separated for
the most part, though their distributions partly
overlap. The species distributed in Hokkaido,
northern Honshu southward to Choshi, Chiba,
and Russian Far East is referred to Parapagurodes
gracilipes (Stuimpson), and the species distributed
in the Pacific coast of central and southwestern
Japanese main istands, from Kashima, Ibaraki to
Kyushu and Taiwan is referred o Parapagirodes
nipponensis (Yokoya). ]%ziuzpzzgumf/(': nipponensis
has a tendency to inhabit deeper water than
P gracilipes. As noted above, Stimpson’s taxon
originally came from Hakodate, southern
Hokkaido. Yokoya’s taxon was described on the
basis of twenty-nine specimens collected during
Soyo-Maru cruises around Japanese main islands
(sce “Remarks” under the account Parapagirodes
nipponensis). The two species are distinguished
morphologically from cach other by the arma-
ment of the ambulatory dactyls and the shape of
the posterior margin of the telson, in addition to
the coloration. As was the case with many of
Stimpson’s species, the type material of Pagurus
gractlipes apparently was destroyed (¢f” Rathbun

New Pagurus from Japan

1883). However, I was able to find a single lot
containing two syntypes of Eupagurus nipponen-
sis from south of Omae-zaki (Soyo-Maru,
stn 278) in the collection of the Kitakyushu
Museum of Natural History. My attempts to
find orther lots were not successful. Yokoya's type
material of £. nipponensis contained specimens
from Tsugaru Strait, very near to Hakodate Bay
and from Inubo-zaki, Choshi, where the two
species are likely to overlap. In the interest of sta-
bility in nomenclature, a neotype is herein desi-
gnated for 2 gracilipes, and the larger, more
intact syntype specimen is selected as a lectotype
of P uipponensis. larapagurodes gracilipes is tully
described and illustraced, while brief diagnosis is
given for Parapagurodes nipponensis, as the species
is very similar to P gracilipes.

In addition, I include here a description of a new
species of Pagurus, P alaini, from Tosa Bay and
Bungo Strait, Japan. The new species shows some
superficial resemblance to the bernbardus group
of Pagurus (¢f Mclaughlin 1974), but it appears
closest to 12 kaiensis Mclaughlin, 1997, known
only from Kai Islands, Indonesia. At present no
species-group assignment can be made for P alai-
77, nor has one been made for P kaicusis.

Fia. 1.
B. Parapagurodes nipponensis (Yokoya, 1933),
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- A, Parapagurodes gracilipes (Stimpson, 1858), entire animal, dorsal,
SL 8.7 mm, Su-Aou, NE Taiwan, NTOU (photography by T.-Y. Chan).

SL 7.3 mm, Choshi, central Japan, CBM-ZC 3410,
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The specimens examined in this study are deposited
in institutions indicated by the following abbrevia-
tions:

CBM Natural History Museum and lnsti-
ture, Chiba;

HUMZ Laboratory of Marine Zoology,
Faculry of Fisheries, Hokkaido
University Hakodare;

KMNH Kitakyushu Museum of Natural
History;

MNHN Muséum national d'Histoire naturellc,
Paris;

NTOU Narional Taiwan Ocean University,
Keelung:

SMI-NSM'T" Showa Memorial Institute, National
Science Museum, Tsukuba;

USNM National Museum of Natural History,

Smithsonian [nstitution, Washington,
. C

The gencral terminology used in the description
is that of McLaughlin (1974), but Lemaitre
(1995) is refereed to for the posterior carapace
structure. The term “semichelate” to describe the
condition of the fourth pereopods is used follo-
wing MclLaughlins (1997) definicion. The shield
length (SL), measured from the tip of the ros-
trum to the midpoint of the posterior margin of
the shield, is used to indicace size of specimens.

SYSTEMATICS
Genus Parapagurodes McLaughlin et Haig, 1973

Parapagurodes gracilipes (Stimpson, 1858),
comb. nov.

(Figs 1A, 2-5,7)

Eupagurns gracilipes Stimpson, 1858: 248; 1907:
217. — Alcock 1905: 177 (in part). — Yokoya 1939:
281, — Usita 1942: 45, g, 14.

Pagurus gr{(tf'/i{)cs — Maukarov, 1938: 184 (in part),
pl. 4, fig. 4; 1962: 175 (in part), pl. 4, fig. 4. —
Vinograjo\' 1950: 227 (in part), fig. 117. — Miyake
1957: 87 (in part); 1965: 6417 {in part); 1975: 286 (in
part); 1982: 126 (in part). — Igarashi 1970: 4, pl. 3,
fig. 9. — Kim 1973: 222, fig. 48, pl. 5, fig. 28. -
Takeda 1982: 68 (in part). — Komai eral. 1992: 197.

Not Eupagurus gracilipes — Dotlein 1902: 647, pl. 6,
figs 6-8. — anss 1913: 56. — Teraa 1913: 368.
(= Parapagurodes nipponensis (Yokoya, 1933)].

Nor Enpaguius gracilipes Yokoya, 1933. 98, fig. 33
(=Pagurus yokoya: Makarov, 1938].
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Not Paguras gracilipes — Miyake 1978: 85, fig. 33. —
Miyake & Imafuku 1980: 59. — Baba 1986: 201, 303,
fig. 149 |=Larapugurodes nippanensis (Yokoya, 1933)].

Tver MATERIAL. — Japan. Off Kamiiso, Hakodate
Bay, southern Hokkaido, 5-10 m, 8.111.1991, dredge,
coll. 8. Goshinu: neotype ovig. ¢ SL 5.1 mm (CBM-
ZC 3414).

MATERIAL LXAMINED. — Japan. Obira, Japan Sea
coast of Hokkaido, 44°00°N - 141°39°E, 20 m,
21.V11.1991, beam rtrawl. coll. §. Maruyama:

1 ovig., @ 8L 5.7 mm (CBM-ZC 501). — Off
Closhill GhiRE cams0limin 1'% s 955 e m e it)

trawler, coll. T. Komai: 1 ¢ SL 7.0 mm, 1 9 SL
6.6 min (CBM-Z2C 941). — Off Choshi, Chiba,
10-20 m, 3.I1X.1996. commercial wrawler, coll
T. Koowi: 2 84 SL 5.4, 9.0 mm, ) 2 SL 6.7 mm
{CBM-Z.C 2977). — OfT Oliira, Japun Sca coust of
Hoklkaido, 44°00'N - 141939°F, 42 m, 19.VI11.1994,
sledge net, coll. F. Muto: 4 d & SL 4.2-7.2 mm
(CBM-ZC 3409}, — Off Choshi, Chiba, 10-20 m,
1011997, commercial trawler, cull. T, Komai: | &
SL 7.3 mm (CBM-ZC 3410). — Same data as nco-
ype: Sovig. ¢ 9 51.5.5-6.0 mm (CBM-7ZC 3415). —
Miyako Bay, lwate, ca. 13 m, 1V.1987, gill net, coll.
T. Komai: 3 & & SL 8.4-9.0 mm (HUMZ-C 79).
Russian Far East, Slednaya Bay, Prymorye, subtidal,
27.VIL1994, beach seine, coll. M. Yabe: 1 & SL
6.4 mm (CBM-ZC 24506),

Pisiriaurion. — Known with certainty from nor-
thern Japan including Hokkaide and northeastern
Honshu main island southward to Choshi, Chiba
(35"40'N), continental coast of the Russian Far Fast,

Sakhalin, subtidal to 42 m.

Stzk. — Largest 31 9.0 mm in SL; largest ©: 6.7 mm
in SL; smallest ovigerous 9: 5.5 mm in Sl

Hapirat, — Found in gustropod shells; occasionally
with one or more anthozoan polyps attached to the
shell. Inhabiting sundy or sandy mud bottom, subtidal
to a depeh of 42 m.

REDESCRIITION

Shield (Fig. 2A) varying from slighty longer
than broad 1o slightly broader than long: antero-
lateral margins sloping; anterior margin between
rostrum and lateral projections concave; poste-
rior margin rounded: dorsal surface convex,
generally smooth, bur with scattered tufes of
moderately short setac. Rostrumi distinctly excce-
ding lateral projections, triangular, acute or sub-
acute, usually with small rerminal spine. Laceral
projections broadly rounded or obrusely triangu-
lar, with small terminal spine. Posterior carapace
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Fig. 2. — Parapagurodes gracilipes (Stimpson, 1858), A-E, G, H, neotype, ¢ SL 5.1 mm (CBM-ZC 3414), Hakodate Bay, southern
Hokkaido, Japan; F, ¢ SL 9.0 mm (HUMZ-C 79), Miyako Bay, Tohoku district of Honshu, Japan; A, shield and cephalic appendages,
dorsal; B, carapace, dorsal (setae on shield omitted); C. left antennule, lateral; D, sternal lobe of sixth thoracic somite, ventral; E, dis-
tal three segments of left fourth pereopod, lateral, F, coxae of fifth pereopods and sternal lobe of eighth thoracic somite, ventral;
G, telson, dorsal; H, terminal margins of telson, dorsal. Scale bars: A-C, F,2 mm; D, E, G, H, 1 mm.
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(Fig. 2B) with scartered tufts of long setae dotsal-
ly: posteromedian plate calcified; cardiac sulci
nearly parallel, not extending to posterior margin
of carapace; sulci cardiobranchiales slightly divet-
gent posteriorly, not extending beyond cardiac
sulci.

Ocular peduncles (Fig. 2A) 0.6-0..7 times as long
as shield, stout, weakly inflated basally, corneal
region ovate, noticeably dilated; dorsomesial sur-
face with longitudinal row of short setae. Ocular
acicles subtriangular or subovate, mesial margins
nearly straight or convex, lateral margins nearly
straight. sometimes sinuous, dorsal surface
concave, terminating roundly, usually with pro-
minent submarginal spine.

Antennular peduncles (Fig. 2A, C) exceeding
ocular peduncles by 0.5-0.7 length of ultimate
segment; ultimate segment about 1.5 times lon-
ger than intermediate segment, with row of setae
dorsally: basal segment stwout, inflated ventrally
and laterally, unarmed laterally.

Antennal peduncles (Fig. 2A) exceeding ocular
peduncles by 0.5-0.75 length of fifth segment;
with supernumerary segmentation. Fifth segment
unarmed, with few setae on mesial surface, Third
segment with ventromesial distal angle produced,
terminating In pronminent spine, partially obscu-
red by tufts of moderately long setae. Second seg-
ment with dorsolateral distal angle produced,
terminating in simple or bifid spine, tesial mar-
gin with few small spines; dorsomesial distal
angle with small spine, mesial surface with
numerous setae. First segment with or without
small spine at laterodistal margin. Antennal
acicle arcuate, slightly shorter to somewhat lon-
ger than ocular peduncle, nearly reaching or dis-
tinctly overreaching distal corneal margin,
sharply edged mesially, dorsal surface flattened,
mesial margin unarmed, but with tufts of setae.
Antennal Hlagclla long, simple.

Mandible (Fig. 3A) typical of genus. Maxillule
(Fig. 3B) with proximal endite subquadrate:
endopod with oue or two bristles on well develo-
ped, broadly bascd internal lobe, external lobe
produced, recurved toward interior. Maxilla
(Fig. 3C) with endopod inflated basally, exten-
ding beyond distal margin of scaphognathite.
First maxilliped (Fig. 3D) with endopod. exten-
ding as far as distal margin of distal endite.
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Second maxilliped (Fig. 3€) with basis-ischium
fusion incomplete. Third maxilliped (Fig. 3F)
with basis-ischium fusion incompletes basis
(Fig. 3G) with strong, corneous tipped spine
mesially; crista dentaca on ischium (Fig. 3G)
composed of relatively stout spines, becoming
maore slender and closer disrally, accessory tooth
strong: merus usually with acute spine on dorso-
distal margin; carpus with dorsodistal margin
unarmed.

Right cheliped (Figs 3H. 4A, B) moderately
(small specimens) 1o considerably (Jarge speci-
mens) elongate. Chela 1.8-2.0 times as long as
wide, dorsolateral margin convex. Dactyl
approximately equalling length of palm; cutting
edge with row of four strong calcareous teeth in
proximal 0.75 length and with row of small cor-
neous teeth subdistally, terminating in strong cal-
careous tooth, overlapped by fixed finger;
dorsomesial margin sharply ridged, tuberculate
proximally, dorsal surface with sharp ridge
mesially, sometimes weakly wberculate proximal-
ly; ventral surface with several tufis of stiff serae.
Cutting edge of fixed finger with row of low cal-
carcous teeth and of small corneous teeth subdis-
tally, terminating in calcarcous claw. Palm
slightly shorter than carpus: dorsal surface
convex, with small granules or spinulose
tubercles, occasionally arranged in transverse
rows, making surface rugose, almost naked; dor-
somesial surface weakly elevated, sloping to
mesial surface, wirh larger, flattened tubercles,
occasionally multifid distally; dorsolateral margin
with row of moderately strong spines or tubercles
increasing in size distally; lateral surface with
numerous low, occasionally bifid or multifid
tubercles and granules: ventral surfuce with few
tubercles. Carpus subequal in length to merus;
dorsal surface convex, with numerous scattered
spines or spinulose, frequently bifid or mulifid
tubercles and distinct row of spines mesiad to
mid-line, distal margin denticulate, dorsomesial
margin with row of strong, acute or subacute
spines, increasing in size distally; dorsolateral sur-
face sloping to lateral sutface; mesial sutface with
few low tubercles dorsally; Jareral surface with
scattered short oblique raws of small spines or
twbercles and granules; ventral surface with few
small acute or subacute spinulose tubercles.
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Fig. 3. — Parapagurodes gracilipes (Stimpson, 1858}, neotype, ¢ SL 5.1 mm (CBM-ZC 3414}, Hakodate Bay, southern Hokkaido,
Japan; left mouthparts; A, mandible, internal; B, maxillule, external; inset, endopod, lateral; C, maxilla, external; D, first maxilliped,
external; E, second maxilliped, external; F, third maxilliped, lateral (external); G, ischium of third maxifliped, dorsal (internal); H, chela
and carpus of right cheliped, dorsal; 1, chela and carpus of left cheliped, dorsal. Scale bars: A, B, 0.5 mm; C-G, 1 mm; H, |, 2 mm.
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Merus with dorsal surtace having rransverse mul-
tidenticulate ridges and row of shorr setac or
bristles, distal margin with several small or
moderately strong, acure spines, extending late-
rally and mesially; lateral and mesial faces almost
smooth dorsally, with short vertical granular
ridges ventrally; ventral surface spinulose or
tuberculate. Ischium with row of small spines or
denticles and tufts of serac on ventromesial mar-
gin, ventrolateral margin with few small spines or
tubereles. Coxa with tew small spincs at ventrola-
teral distal angle; ventromesial margin with dense
tufts of stiff setae.

Left chellped (Figs 31, 4C, D) rcachmg distal
margin of carpus or mid- length of palm of right
cheliped. Chela 1.9-2.2 times longer than wide,
widest at base of dactyl, dorsolateral margin
slightly convex or nearly straight. Dactyl
approxmmtely twice length of palin; dorsomesial
margin convex, with row of low protmberances or
small tubercles and row of tufrs of stiff setac,
dorsal surface sometimes with row of small
wbercles proximally; mesial and ventral surfaces
nearly smooth, but with scattered tufts of stiff
setae; cutting edge with row of closely set cor-
neous teeth and few obtuse calcareous teeth, ter-
minating in small corneous claw, slightly
exceeded in length and overlapped by fixed fin-
ger. Cutting edge of fixed finger with row of clo-
sely set corneous teeth, terminating in small
corneous claw. Palm with dorsolateral and dorso-
mesial margins weakly elevaced, with single row
of simple spines or spinulose tubercles, dorsal
surface with several rows of moderately strong
spines or spinulose tubercles; mesial and lateral
surfaces nearly smooth, with few low protube-
rances and tufts of suff serae; vencral surface with
small, occasionally spinnlose tubercles and ufts
of shart setac. Carpus subequal in length to
merus; dorsal surface oblique, dorsomesial mar-
gin with single row of strang spines, dorsolareral
surface with short submedian row of prominent
spines or spinulose tubercles and laterally wich
obliquely vertical muliifid protuberances hearing
bristles, distal margin strongly spinous; mesial
surface slightly concave, with few low protwube-
rances bearing setae and scartered wfts of mode-
rately long setae, ventromesial margin minutely
tuberculate distally; ventral surface nearly smooth.

272

Merus riangular in cross-section; dorsal surface
with transverse, multidenticulate ridges bearing
long setac, distal ones extending to mesial sur-
face, distal margin with one prominent spine
obseured by setae; mesial face nearly smooth,
with few tufts of short setae dorsally, distal mar-
gin unarmed; lateral face with few short, vertical
ridges distally and scattered serae, distal margin
unarmed; venral surface with multidenricnlate
tubercles, ventromesial und ventrolateral marging
cach with row ol small, simple ar mulufid
tubereles and short setae. Ischium with row of
simple or bifid spincs on ventromesial margin,
ventrolateral margin with row of small spinulose
tubercles. Coxa similar to that of right cheliped.

Ambulatory pereopods (Fig. 5A, D) long: right
second percopod often overreaching tip of right
chela. Dacryls (Fig. 5B, C) 1.32-1.53 times lon-
ger than propodi in sccond pair, 1.38-1.64 times
longer in third pair, relatively broad; in lateral
view, weakly or moderarely curved ventrally; in
dorsal view, strongly rwisted; dorsal surfaces cach
with shallow longitudinal sulcus proximally and
row of moderately small spines larerad ro sulcus,
continuons with acute subdiseal ridge bearing
bristles; lateral and mesial surfaces each with pro-
minent longiludinal sulcus, accompnnif:d proxi-
mally with deep depression; mesial surfuces each
with rows of small corncous spines on either side
of sulcus and with wifts of sttt serae ventrally;
ventral margins weakly sinuous, each with twenty-
six to forty-one spmulcs, becoming more closely-
set distally. Propodi distinctly longcr than carpi;
dorsal surtaces each with irregular rows of simple
or multidenticulate spines, distal margins each
with few small spines: lateral surfaces cach with
obliguely vertical, multidenticulate protube-
rances bhearing short setae dorsally and few
bidenticulate small tubereles ventrally, distal
margins denticulate; mesial surfaces each with
scattered hidenticulate tubercles; ventral surfaces
cach with small tubercles and tufts of shorr setae.
Carpi much shorter than meri; dorsal surfaces
cach with single or double row of strong, simple
or multifid spines, increasing in size distally; late-
ral surfaces each with prominent denticulate
ridge hearing short setae and multidemiculate
protuberances or tubercles dorsally, surfaces ven-
trad to ridge nearly smooth; mesial surfaces near-
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FiG. 4. — Parapagurodes gracilipes (Stimpson, 1858), neotype, ¢ SL 5.1 mm (CBM-ZC 3414), Hakodate Bay, southern Hokkaido,
Japan; A, right cheliped, mesial; B, same, lateral; C, left cheliped, mesial; D, same, lateral. Scale bars: 2 mm.
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ly smooth, vach with few simple or bifid small
tubercles dorsally; ventral surfaces smooth. Meri

with convex dorsal and ventral margins, those of

second pereopods relatively broad; dotsal surfaces
each with strong, transverse, multidenticulate
ridges bearing hristles (ridges less developed in
left third percopod), mesial margins delimited
except for left third percopod, with row of long
setae and few small spines; lateral surtaces nearly
smooth, with few tufts of minute setae; mesial
surfaces nearly smooth, with few simple or bifid
tubercles near ventral margins except for left

third percapod; venural margins each with irregu-
lar rows of simple or multidenticulate spines in
second pair and right third, nearly smooth in lefc
third. Ischia of second pair with small tubercles
on ventral surfaces, third pair with ventral sur-
faces unarmed: dorsal and ventral surfaces cach
with tufis of setae. Coxae unarmed; females with
paired gonopores. Anterior sternal lobe on sixth
thoracic somite (Fig. 2D) proportionally broad,
subquadrate, weakly skewed, sulcate medially,
\Vi[h SIEFFSCTHC on Z‘lrl[Cl"lOl' surfacc.

FFourth pereopods (Fig. 2E) setose, semichelate.

’_)___A__”—r'
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L

Fic. 5. — Parapagurodes gracilipes (Stimpson, 1858), neotype, ¢ SL 5.1 mm (CBM-2C 3414), Hakodate Bay, southern Hokkaido,
Japan; A, right second pereopud, lateral; B, same, dactyl, mesial; C, same, dorsal; D, left third pereopod, lateral. Scale bars: A, D,

2mm; B, C, 1 mm.
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Dactyl curved, without preungual process.
Propodal rasp composed of several rows of cor-
neous scales.

Fifth pereopods chelate. Right coxa (Fig. 2F) of
males with short sexual tube, sometimes curved
posteriorly: left coxa with gonopore encircled
posteriorly by row of setae, no sexual tube.
Sternite of cighth thorucic somite (Fig. 2F) deve-
loped anteriorly as two subovate lobes separated
by shallow median groove, anterior margins each
with tuft of dense serae.

Abdomen with three unequally biramous unpai-
red pleopods on third to fifth somites in males,
with exopods moderately well-developed, endo-
pods strongly reduced; with four unpaired pleo-
pods in females, second 10 fourth pleopods with
hoth rami well-developed, fifth pleopod with
exopod well-developed, endopod noticeably
reduced.

Uropods strongly asymmerrical. Telson (Fig. 2G)
with posterior lobes nearly symmetrical, lateral
margins oblique, occasionally with spinules
proximally at least on left side; posterior margin
(Fig. 2H) with indistinet or very small median
cleft, each terminal margin nearly horizontal,
eight to ten small spines and two or three stron-
ger spines at posterolateral angle; wansverse inci-
sion moderately deep.

Eleven pairs of phyllobranchiae.

COLORATION

In life: shield mottled or reticulated with brown
and cream, anterior margins between rostrum
and lateral projections reddish. Posterior carapace
mottled reddish brown. Ocular peduncles with
base colour gray—brown, reticulated basally, beco-
ming darker toward corneal base, with row of
four dark brown spots on dorsomesial surfaces.
Antennular peduncles mottled brown, few dark
brown spots on distal segment. Antennal
peduncles mottled or reticulated with grey-
brown, with tinge of red ar articulations of each
segment. Merus of third maxilliped with strong
iridescence on dorsal surface. Palm of right cheli-
ped generally brown, paler laterally and mesially,
with two longitudinal lines of blue iridescence
on dorsal surface, confluent distally and exten-
ding onto basal part of fixed finger; palm of left
cheliped with blue iridescence medially; spines,
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tubercles or protuberances on both palm dark
brown; carpi of both chelipeds gencrally pale yel-
lowish hrown, with spines or tubercles darker;
meri generally pale yellowish brown, becoming
darker distally, protuberances dark brown.
Dacryls of ambulatory pereopods with three dark
grey and two cream siripes on lateral surface,
becoming obscure distally: propodi grey-brown
generally, with tinge of cream or yellowish brown
dorsodistally, venuolateral ro ventral surface pale
yellowish brown or cream: carpi grey-brown
generally, lateral surface ventral to granular ridge
appearing as dark grey line with tinge of reddish
brown, rubercles and dorsal row of spines dark
brown; meri mortled or reticulated with yellowish
brown, becoming darker distally, with spots of
dark brown on lateral surfaces, dorsal protube-
rances dark brown.

In preservative: faded into straw colour entirely.

REMARKS

There is a marked variation in growth of the che-
lipeds, with those of larger specimens becoming
clongate and more slender with increasing body
size. The shape of the ocular acicles varies from
subtriangular to semiovare.

Parapagurodes nipponensis (Yokoya, 1933),
comb. nov.

(Figs 1B, 6,7)

Eupagurus gracilipes — Doflein 1902: 647, pl. G,
figs 6-8. — Balys 1913: 56. ~ Teraa 1913: 368, Not
Eupagiries gr,-n'i/ipcs Stimpson, 1858.

Eupagurus gracilipes — Alcock 1905: 177 (in pan).

Enpagurus nipponensis Yokoya, 1933: 87 (2 in parr),
fig. 32. '

Pagurus gracilipes — Makarov 1938: 184 (in pan):
1962: 175 (in pary). - Vinogradov 1950: 227 (in
part), fig. 117. — Miyake 1965: 647 (in part),
fig. 1093; 1975: 286 (in part), pl. 116, fig. 55 1982:
126 (in part), pl. 42, fig. 5. - Takeda 1982: 68 (in
part).

Pagurus gracilipes — Miyake 1978: 85, fig. 33. -
Miyake & Imafuku 1980: 59.— Baba 1986: 201, 303,
fig. 149. Not Pagurus gracilipes (Stimpson, 1858).

TYPE MATERIAL: — Japan. South of Omae-zaki,

Shizuoka, Seyo-Maru, stn 278, 79 m, 2.VI1.1927: lec-
totype (herein selected) & SL 8.0 mm (KMNH). —
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Same lot: paralectotype ovig 9, fragmented

(KMNH).

MATERIAL EXAMINED, — Japan. Off Kashima,
Ibaraki, 35°55.8'N - 140°54’E, 65 m, 24.1V.1991,
commercial trawler: 2 &4 SL 8.0, 9.2 mm (CBM-
Z.C 50). — Off Choshi, Chiba, 65 m, 8.V, 1991,
commercial trawler: 1 & SL 8.4 mm (CBM-
ZC 51). — Off Choshi, ca. 60) m, 18.VL1991, com-
mercial trawler: 3 84 SL 8.0-10.4 mm
(CBM-ZC 54). — Off Choshi, 35°45'N - 140°58'F,
60 m, 21.X.1991, conuncreial trawler: 1 ovig. ¢ SL
7.2 mm (CBM-ZC 60]. — OfF Kochi, Tosa Bay,
Shikoku, 90-190 m, 2.X.1989, bcam irawl by RV
Toyohati-Maru, coll. K. Sasaki: 2 & & SL 5.4,
8.2 mm:4 29 SL 4.3-6.4 mm (CBM-ZC 637). —
Off Kii Minabe, Kii Peninsula, 80-100 m,
24.111.1995, gill net, coll, T, Komai: 1 & SL 7.3 mm
(CBM-ZC 1162). — Off Kochi, Tosa Bay, 150-
154 m, 5.111.1993, beam tawl by RV Tayohata-Maru:
3 29 SL5.6-7.,5 mm (CRM-7.C 3389). — OfF
Kochi, Tosa Bay. 188-190 m, 10.VIIL1Y92, beam
trawl by RV Toyvhata-Miru, coll. K. Sasaki: 3 8 & SL
7.0-8.4 mm, 1 ovig. ? SL 8.8 mnm (CBM-
7.C 3462). — Off Kochi, Toss Bay. 110-130 m,
14.X1.1988, beam trawl by RV Tapohasa-Marn, coll.
T. Komai: 3 43 SL74-12.3 mm, 2 29 SL 10,0,
13.2 mm (HUMZ-C 666), — Off Hayama, Miura
Peninsula, Sagami Bay, depth unknown, 22.V.1925,
beam trawl: 2 34 SL 7.4, 83 mm, 1 ¢ SL 8.1 mum,
1 ovig. ¢ SL 8.4 mm (SMI-NSMT-CR 120). —
Kannonzuka-dashi, Amadaiba, Sagam Bay, 60-80 m,
16.VIL.1957: 1 & SL 11.0 mm (SMI-NSMT-
CrR 1312). — Off Jogashima. Sagami Bay, 80-85 m,
25.VIL.1959: 1 & SL 8.2 mm (SMI-NSMT-
CrR 1617). — OIf jogashima. Sagami Bay,
110-175 m, QAL [954° 1 3 S1.8.0 mm (SMI-NSMT-
CrR 2198). — Off Jogashima, Sagami Bay, 83 m,
26.1.1965: 1 & SL 7.0 mm (SMI-NSMT-
CrR 2303). — Kannonzuka-dashi, Amadaiba, Sagami
Bay, 65-68 m, 14.111.1968: 1 ovig. 2 SL 5.0 mm
(SMI-NSMT-CrR 3368). — Ofl Koclii, Tosa Bay,
190 m, 6.1X.198Y, beam tawl by RV Toyoluta-Maru,
coll. K. Sasaki: 1 @ SL 6.7 mm (USNM 284142). —
Off Kochi, Tusa Buy, 33°16.14'N - 133°40.13'E,
186-190 m, 17.V.1993, bean trawl by RV Tuyohata-
Maru, coll. K. Sasukiz: 1 & SL 7.2 mu (USNM
284143),

Taiwan. Off Ta-Shi, NE Taiwan, I-Lan County,
depth unknown, 26.1.1997, commercial trawler, coll.

T.-Y. Chan: 1 3 SL 8.7 mm (NTOU).

DisTRIBUTION. — Known with certainty from the
Pacific coast of Japan from Kashima, Ibaraki, south-
ward to Kagohima, Goto Islands, Kosiki Islands,
Taiwan (new record), at depths of 30-300 m. It
remains unclear whether P, nipponensis occurs in the
Japan Sea.
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Stz — Largest &: 12,3 mm in SL, largest @
13.2 mm in SL, smallesr ovigerous @: 5.0 mum in SL.

HagiraT. — Found in gastropod shells (apparently
prefers naticid shells), uaualﬁy with one or more
anthozoan polyps atrached to the shell. Inhabiting
sandy or sandy mud bottom often mixed with shell
fragments, av depths of 30-300 m.

DiacNosis

Shield, cephalic appendages, and chelipeds
(Fig. 6A-C) similar to those of Parapagurodes gra-
cilipes. Dactyls of second and rthird pereopods
(Fig. 6D, E) slender, occasionally elongate,
1.14-1.63 times longer than propodi in second
pair, 1.38-1.65 times longer in third pair, veneral
margins cach with 37-62 small corncous spi-
nules, carpi with granulate ridge on each lateral
surface, meri of second pereopuds relatively slen-
der. Right coxa of fifth percopod in males with
short sexual tube, sometimes curved posteriorly;
left coxa with gonopore encircled posteriorly by
row of setae, no sexual tube. Telson (Fig. 6F, G)
with posterior margin decply concave, each ter-
minal margin scrongly obligue, with cight or
nine small spines tnereasing 1 size laterally and
one strongly ventrad curved spine at posterolate-
ral corner. Eleven pairs of phyllobranchiac.

COLORATION

I life: shield generally brown, but mottled or
reticulated with brown and cream under higher
magnification. Posterior carapace reddish brown.
Ocular peduncles with base colour grey-brown,
reticulated basally, becoming darker toward cor-
neal base. Antennular peduncles mottled brown,
with few dark brown spots on distal segment.
Antential peduncles mouled or reticulated with
grey-brown, with tinge of red ar articularions of
each segment. Merus of third maxilliped with
strong iridescence on dorsal surface. Palin of
right cheliped generally brown, paler laterally
and mesially, without longitudinal lines of blue
iridescence on dorsal surfaces palin of lefi cheli-
ped without line of iridescence medially; spines,
tubercles or protuberances on both palm dark
brown; carpi of bath chelipeds generally brown,
with spines or tuberclés darker; meri generally
pale yellowish brown, becoming darker distally,
protuberances dark brown; each segment with
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Fia. 6. — Parapagurodes nipponensis (Yokoya, 1933), 4 SL 8.4 mm (CBM-ZC 3462), Tosa Bay, Shikoku, Japan; A, shield and
cephalic appendages, dorsal; B, chela and carpus of right cheliped, dorsal; C, chela and carpus of left cheliped, dorsal; D, right
second pereopod, lateral; E, left third pereopod, lateral; F, telson, dorsal; G, same, posterior margin, dorsal. Scale bars: A, 2 mm;
B-E, 5 mm; F, 1 mm; G, 0.5 mm.
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strong iridescence. Dactyls of ambulatory pereo-
pods with three dark grey and two cream stripes
on lateral surface, becoming obscure disrally;
propodi with lateral surfaces bearing rhree cream
(dorsal, middle and ventral) and two brown

stripes; carpi grey-brown gcncrally. lateral surface

ventral to granular ridge appearing as dark grey
line with tinge of reddish brown, tubercles and
dorsal row of spines dark brown; meri mottled or
reticulated with yellowish brown, becoming dar-
ker distally and dorsally, with spots of dark
brown on lateral surfaces, dorsal protuberances
dark brown; carpi and meri with strong irides-
cence.

In preservative: faded into straw colour entirely.

REMARKS

Yokoya (1933) described Eupagierus nipponensis
on the basis of twenty-nine specimens from twelve
Soyo-Maru stations: north of Inubo-zaki, Chiba,
33 m (stn 133); south of Misaki, Sagami Bay,
106 m (stn 238), Suruga Bay, 64 m (stn 267);
Suruga Bay, 91 m (stn 277); souch of Omae-zaki,
Shizuoka, 79 m (stn 278); south of Lake
Hamana, 77 m (stn 288); east of Sara-misaki,
Kagoshima, 117 m (stn 298); south of Owase,
Mie, 123 m (stn 360); near Omae-zaki,
Shizuoka, 64 m (stn 376); south of Koshiki
Islands, 132 m (stn 132); southeast of Goro
Islands, 152 m (stn 431): and Tsugaru Scraie,
91 m (stn 651). Yokoya's original description and
figure of the species was presumably based on the
ovigerous female from Kagoshima (stn 298). He
did not designace a holotype, and therefore, all
specimens are syntypes. Despite my attempts, 1
was able to find only a single lot conuining one
male (SU 8.0 mm) and one ovigerous female
(fragmented!) from south of Omae-zaki,
Shizuoka (stn 278), in the collection of the
Kitakyushu Museum of Natural History. T selec-
ted herein this male apecnmen as a lectatype for
Parapagurodes nipponensis. The lectotype s dried,
and (187 poor (»Ondl(lUI] prevents me from makmg
detailed observations.

DISCUSSION ON Purapagurodes gracilipes

AND P uipponensis

The present study discloses the presence of a
short right sexual tube in males of the two taxa
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which have been previously assigned o Laguirus.
The tube is quite small, usaally translucent, and
often curved pus(enorly, making it casily over-
looked in casual examination. It is interesting to
note that the two species show close resemblance
to the members of the bernhardus group of
Pagurus proposed by McLaughlin (1974), contai-
ning P bernhardus (Linnaeus, 1758), 2 armatus
(Dana, 1851), {2 echotensts Brandr, 1851, 12 aleu-
ticus (Benedice, 1892) and £ acadianus
(Benedicr, 1901). The characters showing simila-
rity inclade a recurved exeernal lobe of the endo-
pad of maxillule; short, stour vcular peduncles
with ovately dilated corneae; slightly raised dor-
solateral and dorsomesial margins of the palm of
chelae; and elongace, strongly twisted dactyls of
the second und third pereopods, which bear pro-
minent median sulcus on each lateral and mesial
surfaces. The absence of the right sexual tube in
males has been confirmed for Pagurus armatus,
I ochotensis and I alewticus (cf- McLaughlin,
1974: pess. obs.), but it needs to be verified for
I bernhardus and ! acadianus. Apatt from rhe
presence of a shorr right sexual tube. 17 gracilipes
and P nipponensis do not show close resemblance
to the three previously described species of
Parapagurodes (I makarovi McLaughlin er Haig,
1973; I laurentae Mclaughlin et Haig, 1973,
and 7 hartae Mclaughlin et Jensen, 1996) and

70 T T T T
® P. gracilipes (N = 19)
O P. nipponensis (N =36) o
60 b
8 ° 8
250t o @ 08 o °
& o0& °
E’ o % °
B40l0 O o 0 o o ]
E 0 o ]
3 o: og. e
o®
30|® ° g
°
°
20 L 1 i 1
4 6 8 10 12 14

Shield length (mm)

Fig. 7. — Scatter plot of number of ventral spinules on daclyl of
left third pereopod and shield length for Parapagurodes graci-
lipes and P. nipponensis.
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they are immediacely distinguished from the lat-
ter three species by the characeers above mentio-
ned. The strong similarity found between two
species herein assigned to Parapagurodes and the
bernhardus group of LPagurus may cause a ques-
tion about the phylogenetic signilicance of the
sexual tube development exihibited by the genus
Parapagurodes. The present generic assigment
should be considered provisional, ar least until
such time as the phylogenctic significance of the
sexual tube development in the Paguridae is tho-
roughly discussed.

Parapagurodes gracilipes and P nipponensis are
quite similar. Ac present, the geographical ranges
of P nipponensis appear restricted to the central
and southwestern parts of the Japanese main
islands, from Kashima, Ibaraki to southern
Kyushu and Taiwan, whereas 72 gracilipes is dis-
tributed from Chaoshi, Chiba northward to
Hokkaido, Sakhalin, and the conrinental coast of
Russia (and probably Korea). Only in the sou-
thern part of the Kashima-nada region of the
Pacific coast, are these two species llkely to over-
lap. However, the available data stmnblv suggest
thar they are bathymetrically scparated in the
region: [? gracilipes occurs at depths shallower
than 42 m, and P nipponensis occurs av depths
greater that 30 m. The telson provides a good
character to separate the wwo species. In P graci-
lipes, the posterior margin of the telson is less
concave, with the terminal margins near]y hori-
zontal (Fig. 2L1). In contrast, in 2 nipponensis,
the posterior margin of the telson is noticeably
concave, with the terminal margins strongly
oblique (Fig. 6G); thc spincs on the terminal
margm may be more WIdel)’ \(‘Pﬂf'ﬂred n P ﬂIP

ponesis than in P gracilipes. Parapagurodes nippo-
71(’7151.7 usua“y hd\ more nuMmerous splnules on the
ventral margin of the ambulatory dacryls than
P gracilipes. For example, the dactyl of the left
third percapod bears thirty-seven to sixty-two
spinules (45.9722 on average; N = 36) in 2 nip-
ponensis, whereas it bears twenty-six to forty-one
spinuales (35.0555 on average; N = 19) in P gra-
cilipes (see Fig. 7). Live colotation is different in
the two species. In 2 gracilipes, the palm of the
right cheliped bears a clear longitudinal line of
blue grey indescence that is absent trom the right
palm of 22 nipponensis. In P nipponensis, the pro-
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podi of the second and third percopods bear
clear brown and cream stuipes on the lateral sur-
faces, whercas in 2 gracilipes, the segments are
devoid of clear stripes on the lateral surfaces.

The type matcrial of 2 nipponensis included spe-
cimens from a station in Tsugaru Strait, very
near Hakodate, the type lomllry of I gracilipes,
and Inubo-zaki, where the two species are likely
to overlap. T could not confirm the identity of
those specimens as they could not be located.,
Thc:rcfore, Yokuyas reference is listed qucsuon.r
bly as “in part” in the synonymy becausc of the
posv.llnhry that the rype material might include
specimens of the two spemeﬁ Makarov (1938;
1962) plaCed \okov.lﬁ taxon in Synonymy with
P gracilipes without comment. The citadons by
Alcock {1905), Vinogradov (1950), Miy sake
(1965: 1975; 1982) und Takeda (1982) of
Pagurus gracilipes are listed as “in parr” because
their general accounts include the ranges of both
species. The reparts by Doflein (1902). Balss
(1913), Miyake & [mafuku (1980) and Baba
(1986) of Pugurus qnlci/i/m pertain exclusively to
the taxon occurring in Sagami Bay, Kii
Peninsula, or Tosa Bay, and thercfore are refe-
rable to lepaguwz/m nipponensis. 1 reexamined
the specimens from Sagami Bay refcrred to as
Pagurus gracilipes by Miyake (1978), and confir-
med thar all actually represent Parapagurodes nip-
Jonensis.

Genus Pagurus Fabricius, 1775

Pagurus alaini n.sp.
(Figs 8-11)

Tyee matiriaL, — Japan. Off Kuchi, Tosa Bay,
Shikoku, 33°15’'N - 133"39'E, I88-190 m,
T0.VIE1992, beam trawl by RV Toywhata-Maru of
Kochi University, coll. K. Sasaki: holotype & SL
7.7 mm (CBM-ZC 3416). — Same dam, 190 m,
7,VIL)992, beam crawl by RV Tuyohata-Marn, coll.

K. Sasaki: ? pararypes. dd SL 4.6, 10.0 mm, CBM-=
/C 3417. — Same data: | paratype & SL 61 mm
(MNIIN-Pg 5497). — ()F f Saiki, Bungo Strait,
150-200 m, 7 X1.1994, commercial trawler, coll.
T. Komai: | pararype 4 SL 4.0 mm, 1 ovig. ¢
SL. 4.3 mm (CBM-7.C 3418).

DISTRIBUTION. — Known only tfrom Tosa Bay,
Shikoku, and Bungo Strait, Japan, 188-190 m.
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Sizk. — Largest specimen: SL 10 mm; ovigerous 9:
SL 4.3 mm.

HABITAT. — Found inhabiting gastropod shells.

ETYMOLOGY. — This species is dedicated to Dr Alain
Crosnier. the eminent scientist of ORSTOM, Paris. 1
would like to express herein my sincere thanks to him
for his generous [i)wlp in various ways,

DESCRIPTION

Shield (Fig. 8A) as wide as or wider than long;
anterolateral margins terraced; anterior margin
between rostram and lateral projections concave;
posterior margin rounded; dorsal surface canvex,
generally smooth, with few tutts of shore setae
laterally. Rostrum slightly exceeding lateral pro-
jections, broadly triangular, with or without
small terminal spinule, with few scrae dorsally.
Lateral projections triangular, well-produced,
with long rerminal spine. Posterior carapace

(Fig. 8B) with scattered tufes of short setae dor-

sally; posteromedian plate calcified; cardiac sulci
nearly parallel, not extending to posterior margin
of carapaces sulei cardiobranchiales noticeably
divergent posteriorly, extending posteriorly
heyond cardiac sulci.

Ocular peduncles (Fig. 8A) 0.52-0.7 dimes as
long as shield, stout, not inflated basally, corneal
region ovate, noticeably dilated: dorsomesial sur-
face with longitudinal row of wfts of short scrac.
Ocular acicles triangular, dorsal surface weakly
concave, termiinating subacutely, usually wich
prominent submarginal spine.

Antennular peduncles (Fig. 8A) exceeding ocular
peduncles by 0.5-0.7 length ol ultimate scgment,
ultimate segment abonr 1.5 times longer than
penultimate segment, with row of setae dorsally;
basal segment stout, inflated ventrally and late-
rally, bearing acute spine laterally.

Antennal peduncles (Fig. 8A) exceeding ocular
peduncles by half to three-fourrhs length of fifth
segment, wirh supernumerary segmentation.
Fifth segment unarmed, with few scrae on mesial
surface. Third segment wirh vencromesial disal
angle produced, terminating in prominent spine
partially obscured by tufts of moderately E)ng
setac. Sccond segment with dorsolateral distal
angle produced, terminating in simple spine,
mesial margin with seven to nine small spines
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increasing in size distally; dorsomesial disral
angle with prominent spine, mesial surface with
numerous setac, First segment with or without
spine laterodistally, ventrodistal margin with pro-
minent spine at distolateral angle. Antennal
acicle slightly arcuate, distincily overreaching dis-
tal corneal margin, mesial margin unarmed, but
with numecrous sctae. Antennal fHagella long,
simple.

Mandible (Fig. 9A) typical of genus. Maxillule
(Fig. 9B) with proximal endite subquadrace;
endopod with one bristle and one seta on well-
developed. broadly based internal lobe, external
lobe produced, not recurved, Maxilla (Fig, 9C)
with endopod inflated basally, reaching distal
margin ol scaphognathite. First maxilliped
(Fig. 91) with endopod extending beyond distal
margin of distal endite. Second maxilliped
(Fig. 9E) with hasis-ischium fusion incomplete.
Third maxilliped (Fig. 9¥) with basis-ischium
fusion incomplete; basis (Fig, 9G) with few pro-
minent spines mesially; crista dentata (Fig. 9G)
composed of relatively stout spines, becoming
smaller distally, accessory tooth strong, stout;
merus usually with acute spine on dorsodiscal
margin; carpus with dorsodistal margin unar-
med. Third thoracic sternite with distal margin
shightly convex, with assemblage of setac medial-
ly.

Righe cheliped of male (Figs 9H, 1, 10A, B)
considerably ¢longate, not setose. Chela 2.0-
2.2 times longer than wide. Dactyl shorter than
palm: dorsal surface convex with obruse ridge
mesial o midline, granular, bearing few tufts of
stiff serae: dorsomesial margin not distinetly deli-
mited; mesial surface granular, with few tufts of
short setac; ventral surface almost smoath, with
tafts of moderately shorr setaes cutting edge with
row of moderately strong calcareous teeth and
short row of small corneous teeth subdistally, ter-
minating in calcarcous claw. Curting edge of
fixed finger with. row of moderately strong calca-
rcous teeth in proximal 0.75 and smail calcarcous
weth in distal 0.25, terminating in calcarcous
claw. Palm slightly longer than carpus; dorsal
surface convex, granular (granules subsquamate
under high magnification, often torming rrans-
verse rows, Fig.i‘)[), dorsomesial margin nearly
straight, not strongly delimited but weakly eleva-

ZOOSYSTEMA - 1998 - 20(2)



ted, dorsolateral margin convex, with row of
small blunt spines or granules, extending poste-
romesially, and becoming stronger discally;
mesial, lateral and ventral surfaces granular; ven-
tral surface moderarely.inflared, with rufts of

New Pagurus from Japan

Carpus distinetly broadened distally, with small
to maderately strong spines on dorsomesial mar-
gin, dorsolateral margin not delimited, dorsal
surface with moderately strong spines and muli-
fid or simple whercles of various size, distal mar-

moderately short or long setac on fixed finger. gin with few spines; lateral surface with

/
i
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Fic. 8. — Pagurus alaini n.sp., holotype ¢ SL 7.7 mm (CBM-ZC 3416), Tosa Bay, Shikoku, Japan; A, shield and cephalic appen-
dages, dorsal (sefae on right side partially omitted); B, carapace, dorsal (setae on shield and right side of remaining carapace omit-
ted). C, sternal lobe of sixth thoracic somite, ventral; D, distal three segments of right fourth pereopad, lateral; E, distal part of dactyl
of right fourth pereopod, lateral; F, coxae of fifth pereopods and sternal lobe of eighth thoracic somite, ventral; G, telson, dorsal.
Scale bars: A, D, 2mm; B, 5mm:C, F, G, 1 mm; E, 0.5 mm.
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numerous multifid or simple tubercles: mesial
surface slightdy concave, with fewer small simple
tubercles or protuberances, ventromesial margin
with row of small tubercles; ventral surface
moderately inflated, ventrolateral margin with
row of small tubercles or subacurte spines distally.
Merus with dorsal surface bearing transverse low
protuberances accompanied by bristles and tufts
of moderately long serac proximally, distal mar-
gin with one prominent spine; mesial snrface nac
granulate, lateral surface with small simple ar
multifid whercles vencrally; ventral surface with
moderately small tubercles (simple or sometimes
multifid) or with clusters of granules, ventrolate-
ral margin with row of small or moderately small
tubercles or spines, becoming stonger and more
acute distally. Ischium with scarrered rufts of
setae and row of small but acute spines on mesial
margin.

Left cheliped (Figs 9), 10C, D) overreaching base
of dactyl of right cheliped or reaching mid-length
of palm. Chela with greatest width across base of
dacryl 2.4 times longer than wide. Dacuyl dis-
tincly longer than palm: dorsal surface slightly
convex, mostly smooth, with median row of
small simple ar bifid wbercles proximally and
scattered rufis of stiff serae, dorsomesial margin
not distinctly delimited; mesial surface with row
of small tubercles or low bifid protuberance; ven-
tral surface almost smooth, with tutts of madera-
tely long setaes cutting edge with row of small,
acute or blunt calcarcous teeth and interspersing
small corncous teeth, terminating in small cor-
neous claw. Cutring cdge of fixed finger with row
of small corneous feeth, terminating in calca-
reous claw. Palm distinctly shorter than carpus;
dorsal surface with granules and small tubercles,
often forming transverse rows, prominently ele-
vated in midline and with two or three rows of
small tubercles, extending onto fixed finger and
increasing in size distally; dorsomesial margin
not strongly delimited, dorsolateral margin near-
ly steaight or slightly sinuous, with row of small
tubercles, extending to proximal 0.3 of fixed fin-
ger; mesial surface with relatively strong rubercles
dorsally, rather smooth, with few wfts of setae
ventrally: lateral surface coarsely granular; ventral
surface moderately inflaied, nearly smooth, with
scattered tufts of setae on fixed finger. Carpus
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slightly widened distally, wich row of small
tubercles and one or few moderately strong
spines, dorsolareral margin with row of modera-
tely strong spines and small spines or tubercles,
dorsal surface nearly smooth, distal margin
concave, with strong submedian projection, bea-
ring few moderately scrong spines; lateral surface
with scattered multfid protuberances and verti-
cal rows of granules, often bearing few setae;
mesial surface with fewer moderately small,
simple or moliifid tubercles or protuberances,
ventramesial margin with row of wlatively strong
simple or multifid tubercles: ventral surface
moderately inflated, with low tubercles or prow-
berances. Merus with dersal surface bearing
ransverse low protuberances, sometimes exten-
ding to mesial surface, and with bristles and wfts
of moderately long serae proximally, distal mar-
gin with one prominent spine; mesial surtace not
granulate, bur with low protuberances ventrally,
lateral surface also not granulate, but with small
tubercles ventrally; ventral surface with modera-
tely small rubercles (simple or sometimes multi-
fid) and few sctac, ventrolateral margin with row
of small 1o moderately small tubercles or spines
becoming more acute distally. Ischium with scart-
tered tufts of setae and row of small but acute
spines on mesial margin.

Ambulatory percopods (Fig. 11A-C) long, simi-
lar to left from right. Dactyls 1.45-1.81 times
longer than propodi in sccond pair, 1.63-
1.79 times longer-in third pair, relatively slender;
in lateral view, weakly to moderately curved ven-
tally: in dorsal view, weakly twisted; dorsal sur-
faces obtusely tidged throughout length, with
small subacute |)rutu|)cl'ances and row of long
bristles or small corneous spines in distal half;
lateral and mesial surfaces cach with prominent
longitudinal sulcus, accompanied proximally
with deep depression; mesial surfaces with row of
small corneouy spines dorsally; ventral margin
weakly sinuous, with cleven to twenty-three
small corneous spines, becoming longer und
more closely-set distally. Propodi distincily lon-
ger than carpi; dorsal surfaces each wich irregular
rows of simple or shall multdenticulate spines
and very few bristles, distal margins usually unar-
med; lateral and mesial surfaces each with small
simple or multidenticulate spines dorsally and
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Fia. 9. — Pagurus alaini n.sp., holotype 4 SL 7.7 mm (CBM-ZC 3416), Tosa Bay, Shikoku, Japan; left mouthparts; A, mandible,
internal; B, maxillule, external; inset, endopod, lateral; C, maxilla, external; D, first maxilliped, external; E, second maxilliped, exter-
nal; F, third maxilliped, lateral (external); G, ischium of third maxilliped, dorsal {internal); H, chela and carpus of right cheliped, dorsal
{granules on dorsal surface of palm not depicted); I, central portion of dorsal surface of right paim, dorsal; J, chela and carpus of left
cheliped, dorsal. Scale bars: A-G, 1 mm; H, J, 5 mm; |, 0.5 mm.
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scattered minute setac ventrally, disral margins
not denticulate; ventral surfaces each with row of
few low protuberances and few corneous spi-
nules, distal margins with one or two corneous
spinules. Carpi much shorter than meri; dorsal

surfaces each with single row of moderarely small
spines or spinulose wbercles, increasing in size
distally: lateral surfaces each with scatrered small
tubercles or low protuberances, lacking longicu-
dinal tidge; mesial surfaces nearly smooth, each

Fic. 10. — Pagurus alaini n.sp., holotype & SL 7.7 mm (CBM-ZC 3416), Tosa Bay, Shikoku, Japan. A, right cheliped, mesial;
B, same, lateral; C, left cheliped, mesial; D, same, lateral. Scale bar: A-D, 5 mm,
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with few simple or bifid small tubercles dorsally;
ventral surface smooth. Meri with weakly convex
dorsal and ventral margins; dorsal surfaces cach
with transverse, multidenticulate ridges bearing
bristles, mesial margins not particularly delimi-
ted; lateral surface nearly smooth, with scattered
small, low protuberances dorsally and venerally:
mesial surface nearly smooth; ventral margins
cach with row of small protuberances. Ischia
with ventral margins smooth but wich few sctae;
dorsal surfaces each with dense setae. Coxac
unarmed; female with paired gonopores on third
percopods. Anterior sternal lobe on sixth thora-
cic somite subovate, slightly skewed, anterior sur-
face with long sctac.

Fourth pereopods (Fig. 8D, E) sctose, semichelate.
Dactyl slightly curved, terminating in corneous

New Pagurus from Japan

claw, ventral margin with row of corncous spi-
nules; preungual process distinctly smaller than
terminal claw, basally articulated, showing a
strongly compressed, scale-like picce. Propodal
rasp composed of single row of relarively large
corneous scalcs.

Fifth percopods chelate. Male gonopores on
coxac (Fig. 8F) cuch encircled by row of setae,
vas deference not protruded on cicher side.
Sternite of cighth thoracic somite (Fig. 8F) deve-
loped anteroventrally as two subovate lobes sepa-
rated by deep median and posterior grooves,
anterior margins cach with long setae.

Abdomen with three unequally biramous unpai-
red pleopods on third to fifth somites in males,
exopods moderately well-developed, endopods
reduced; with four unpaired pleopods in females,

Fi6. 11. — Pagurus alaini n.sp., holotype & SL 7.7 mm (CBM-ZC 3416}, Tasa Bay, Shikeku, Japan; A, left second pereopod, lateral;
B, left third pereoped, lateral; €, same, dactyl, mesial. Scale bars: A, B, 5mm; C, 2 mm.
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second to fourth pleopods with both rami well-
develaped, fifih pleopod with exopod well-
developed, endopod noticeably reduced.
Uropods strongly asymmetrical. Telson (Fig. 8G)
with posterior lobes serongly asymmerrical, sepa-
rated by indistinct or small median cleft; termi-
nal margins oblique, with marginal and
submarginal spines, strongest ar outer angles;
lateral margins denticulate, particularly on lefr
side, sometimes with few cornevus spinules:
transverse incision moderately deep.

Eleven pairs of phyllobranchiae.

COLORATION

In fresh specimens: carapace, chelipeds and
ambulatory percopods generally light brown.
Chelipeds with strong iridescence on chela and
carpus. Second and third pereopods with tinge of
red aronnd each articulation of dactyl, propodus
and carpus, no marked seripes or bands.

In prescrvative: faded into straw colour generally,
but iridescence on chelipeds preserved for a long
time.

REMARKS

The number of corneous spines on the ventral
margins of the ambulatory dactyls tends to
increase with growth in this new species. The
right antenna and the dactyl of the tighr second
pereopod of the holotype are apparently aber-
rant. The distal two segments of the antennal
peduncle are aboormally short and slender and
the flagellum is not fully differentiaced. The dac-
tyl of the right second pereopad is abnormally
short. These are presumably due to injury.
Pagurus alaini is very similar vo P kaiensis
McLaughlin, 1997, recently described from the
Kai Islands, Indonesia. Nevertheless, ic is distin-
guished from the [ndonesian species by the rela-
tively well-produced rostrum reaching beyond
the lateral projections and the structure of the
preungual process of the dactyl of the fourth per-
copod. In the new species, the preungual process
appears as a small scale-like piece which is dis-
tinctly smaller than the terminal claw. In
P kaiensis, it is a stout projection, being distincr-
ly larger than the rerminal claw. More numerous
vental spines on the ambulatory dactyls (13-23 vs
11-14) separates 2 alaini from I kaiensis.
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Coloration is apparendy different in the two spe-
cies. In 72 alaini, the chelipeds and ambulatory
percopods ate entirely light brown or tan, some-
times with tinge of red around each articulation
of the ambulatory pereopods; the dorsal surfaces
of cach pereopod bears strong iridescence. In
I? kaiensis, even in preserved conditions, the che-
lipeds bear an overall faint orange tint, apprecia-
hly faded on the chelae, but darker on the carpi
and meri; the meri have splotches of whire; cach
ambulatory percopod bears longitudinal suripes
of orange on the lateral face of rhe carpus and
the lateral, mesial, and ventral surfaces of the
daciy] (McLaughlin 1997).

Although previous authors (e.g. Forest & de
Saine Laurent 1967; Mclaughlin 1974) have
tried to divide the genus Pagurns imo several
informal species groups, at present no species-
group assigniment can be made for /2 alaini. In
the structure of the ambulatory dactyls, which
are twisted and bear a prominent median sulcus
on each surface, and associare proximal depres-
sivns on the lareral and mesial surfaces, as well as
the atmamenr of the posterior margin of relson,
I alaini Qlso [ kaiensis) appears superficially
related to the members of the berabardus group
of Lagurus of McLaughlin (1974). However, the
less-produced rostrum, straight, not recurved
outer lobe of the endopod of maxillule, confor-
mation of the lefr chela, and single row of cor-
neous scales of the propodal rasp, exclude
P alani from that group.

Acknowledgements

It is a pleasure to dedicate this study ro Alain
Crosnier for his many years of outstanding
contributions to, and support of, decapod syste-
marics. [ am most grateful to Pawsy
A. MclLaughlin of the Shannon Point Marine
Center, Western Washington University, for pro-
viding, the auchor with copy of her manuscript
and drawings of Pagierus kiiensis, and for revie-
wing the munuscripr. T am greatly indebred o
the following scientists for sending me material
on loan or donation: Kunio Amaoka, Seiji
Goshima, Mamoru Yabe, and Fumihito Muto,
Hokkaido University, Hakodate; Tin-Yam Chan,

National Taiwan Ocean University, Keelung;

ZOOSYSTEMA - 1998 « 20 (2}



Kazunori Hasegawa and Hiroshi Namikawa,
Showa Memorial Institute, National Science
Museum, Tsukuba; Syuka Maruyama, Wakkanai
Fisheries Experimental Station, Wakkanai; Kunio
Sasaki and Hiromitsu. Endo, Faculty of Science,
Kochi University, Kochi; Kyoichiro Ueda and
Yoshitaka Yabumoto, Kitakyushu Muscum of
Natural History, Kitakyushu, Rafacl Lemaitre,
National Museum of Narural History,
Washington D.C., kindly reviewed the manus-
cript and offered valuable comments on it
T.-Y. Chan kindly provided me with his colour
slide of Pampugurodes nipponeusis for publica-
tion. Part of this study was supported by a grant
from the Rescarch Institute of Marine
Inveriebrates.

REFERENCES

Alcock A. 1905. —Cartalogue of the Indian decapod
Crustacea in the callection of the Indian Musenm.
Parr 2. Anomura. Fuse. |, Pagnrides. Indian
Museum, Calcutea, xi+ 197 p.

Baba K. 1986. — Anomur and Brachyue, /7 Japan
Fisheries Resource Conservation Assaciation, Baba
K., Hayashi K.-Y. & Torivama M. {eds), Decapod
(:ﬂlsrﬂ[‘(ﬂ’lf j;'(”” l'onfirll'ntal 5/7('{}[.17"// S[”P(’ !"'UU"d
Japan. Japan Fisheries Resource Conservarion
Association. Vokyo. 336 p. [in Japanese and
English]. .

Balss H. 1913. — Ousasiatische Decapoden 1. Die
Galathetden nnd Paguriden, in Beitriige zur
Naturgeschichie Ostasicns, herausgegehen von Dr.
E. Doflein. Ablandhngen der Bayerischen Akademie
der Wissuschafien, Matbematiscl-Natnrwissen-
schafliche Abterlung. Suppl. 2 (9): 1-85.pls 1, 2.

Benedict J. L5 1892 — Preliminary descriptions of
thirty-seven new species of hermit crabs of the
genus Fupagnrns in the U.S, Narional Museum.
Proceedings of the United States Nattanal Museum
15: 1-36.

— 1901. — The hermit crabs of the Pagurus bernbar-
dus wype. Proceedings of the United Stdtes National
Musewm 15: 431-400.

Brandt F. 1851, — Krebse, /7 Middendorf A, T. von,
Reise in dew iinssersten Novdes und Osten Sibiviens
wihrend dev fabve 1843 wnd 1844 mit allevhichster
Genelimigung anf Veranstaltung der Kaiserlichen
Akademic der W"issmsrll;;ﬁm zu St Petershurg aus-
gefithrs und in Verbindung siit vielen Gelebreen
berausgegeben (Zoologie) 2 (1): 77-148, pls 5, 6.

Dana ). D. 1851, — Couspectum crustaceorum quac
in orbis terrarum circumnavigatione, Carolo
Wilkes ¢ classe reipublicae foederatae duce, lexit et

ZOOSYSTEMA « 1998 « 20 (2)

New Pagurus from Japan

deseripsit, [Preprint from| Proceedings of the
Avademy of Natural Sciences of /’bi/az/v/p//m A
2G7-272 (not seen).

Doflein F. 1902, — Ostasiatische Dekapoden.
Abhandlungen Kaniglich Bayererischen Akademie
der Wissenchaften, mathematisch-physikalischen
Klasse 21: 613-670, pls 1-6.

Fabricius J. C. V775, — Systemur emomaoligiae, sistens
insectornm classes; ordines, genera: species, adiectis
syronyms, locis, descriptionibus, ﬂ/JIsenwii/mi/)m.
Flensburg and Leipzig, xsxii + 832 p.

Forest |, & Saint Laurent M, de 1967, — Résultats
scienitfiques des campagnes de la « Calypso », VI,
Campagtic de kv« Calypso » au large des cores
athanriques de I'Amérique du Sud (1961-1962). 6.
Crustacés Décapades : Pagurides. Aumales de {'lns-
ti'urr Océanograpbique de Manaco 45 (2): 45-172,

1

lgarashi T. 1970, — A list of manne decnpnd Crusta-
ceans from FHakkaido, deposited ar the Fisheries
Museum, Faculty of Fisheries, Hokkaido
University, U. Anomura. Comeribuzion No. 12 from
the Fisheries Museun, Fucnlty of Fisheries, Hokkaide
Unirersity: 1-15,.pls 1-9.

Kim F.-S. 1973, — Anemura aunid Brachynra.
HHusretted encyclopedra of fauna aned flora of Korea
14: 1-694, texbf{gs 1-265, pls 1-112 [in Korean].
Siamha Pablishing Co.. SeouT.

Komai T., Marnyama S_ & Konishi K, 1992, — A lisc
of decapod cruseaceans from Hokkaida, northern
Japan. Researches on Crustacea 21: 189-205 [in
Japanese with English abseract].

Lemaitre R, 1995, — A review of the hermit crabs of
the genas Xylopagurus A. Milne Edwards, 1880
(Crustacea: Decapoda: Paguridae), including des-
criprinns of two new sprcies, Smithsonian
Contributions o Zoology 570: 101, 1-27.

Linnaeus €, 1758, — Systema nuturae pev regna dria
naturae, secundum classes, ordines, gencra, species,
cam characteribus, differcntits, synonymis locis,
ed. 10, I i-iii, |-824.

Makarov V. V. 1938, — [Crustacds Décapodes ano-~
mures], in Shiakelherg A Aded.), Fuuna SSSR (v,
ser.) 16 (10) (3): i-x, 1-324, pls 1-5 [in Russian].
Akadeniii Nauk SSSR, Moscow & Taeningrad.

— 1962, — Crustacea Decapoda Anomura, /v Fanna
of USSR, 101 (3): 1278, pls 1-5 [English translation
published for the National Science Foundation and
Smithsonian Institution, Washingon, D. C.,
U.S.AL Israel Program fur Scientific Translation,
Jerusarem.

McLaughlin P AL 1974, — The hermit crabs
(Crustacea, Decapoda, Paguridea) of norchwestern
North Anerica. Zoolagische Verhandelingen 130:
1-396, pl. 1.

— 1997, — Crustacea Decapodi; Hermit crabs of the

family Paguridac from Karubar Expedidon in
Indonesia, /7 Crosnier A. & Bouchet P. (eds),
Résultats des Campagnes MUSORSTOM, Volume

217 |}



Komai T.

16, Mémaires du Muséuwm national d'Histoive natu-
relle 172 : 433-572.

McLaughlin P. A, & Haig J. 1973. — On the status of
Pagurus mertensii Brandr, with descriptions of a new
genus and two new species from California
(Crustacea: Decapoda: Paguridae). Bulletin of the
Southern California Academy of Sciences 72: 113-136.

McLaughlin P. AL & Jensen G. C. 1996, — A new
species of hermit crab of the genus Parapagurodes
{Decapoda: Anomura: Paguridic) from the castern
Pacific, with a description of its first zoeal stage.
Journal of Natuwral History 30: 841-854.

Miyake S. 1957. — Anomuran decapod fauna of
Hokkaido, Japan. Journal of Faculty of Sciences,
Hokkaido University, Series 6, 13: 85-92.

— 1965. — Anomura: 630-652, figs 1032-1115 [in
Japanese], iz Okada K., Uchida S§. & Uchida T.
(eds). New illustrated encyclopedia of the fauna of
Japan. Hokuryukan, Tokyo.

— 1975, — Anomura: 110-119, 187-342 [in
Japanese|, in Uiinomi F. (ed.}, Freshwater and
marine animals. Gakushukenkyusha, Tokyo.

— 1978. — The Crustacea Anomura of Sagami Bay.
Biological Laboratory, Imperial Houschold, Tokyo,
ix + 200 p.

— 1982, — Japanese Crustacean Decapods and
Stomatopads in Color. Vol. 1. Macrura, Anomura
and Stematepada. Hoikusha, Osaka, iii + 261 p.,
pls 1-56 [in Japanesel.

Miyake S. & Tmafuku M. 1980, — Hermit crabs
from Kii Peninsula 11, Nankiseibutsu: Nanki
Biological Seciety 22: 59-64, pls 1, 2 [in Japanese].

Rathbun R. 1883. — Descriptive catalogue of the col-
lection illustrating the scientific investigations of
the sea and fresﬁ waters. Great [ncernational
Fisheries Exhibition, London, 1883, Bulletin of the
United States National Musenm 27: 513-621.

| 288

Stimpson W. 1858, — Crustacea. Prodromus descrip-
tonis animalium evertebrutorum, quace in expedi-
tione ad occanum Pacificum seprentrionalem, a
Republica Federata missa, Cadwaﬁ‘laro Ringgold er
Johanne Rodgers ducibus, observavit et descripeit.
VIL [Preprint (December 1858) from| Proceedings
of the Academy of Natural Sciences of Philadelphia
1858: 225-252.

— 1907. — Report on the Crustacea (Brachyura and
Anomura) collected by the Pacific Exploring
Expedition, 1853-1856. Smithsonian Miscellaneous
Collections 49 (1717): 1-240, pls 1-26.

Takeda M. 1982. — Keys to the Japanese and foreign
Crastaceans fully illustrated in colors, Hokuryukan,
Tokyo. vi + 1-58 (keys) + 284 p.

Terao A. 1913. — A catalogue of hermit-crabs found
in Japan (Paguridac cxc%uding Lithodidae), with
descriptions of four new species. Annatationes
Zoologicae Japanenses 8 (2): 355-391.

Urira T. 1942. — Decapod crustaceans from
Saghalien, Japan. Bulletin of the Biogeographical
Saciety of Japan 12 (1): 1-77.

Vinogradov L. G. 1950. — [A key to the shrimps,
lobsters and crabs of the Far East.] Jzvestija tikhoo-
keanskogo nanchno-issledovateliskago Instituta rybno-
go Khaozjaistva i Okeanographii 33: 179-358,
pls 39-43 [in Russian].

Yokoya Y. 1933. — On the distribution of decapod
Crustacea inhabiting the continental shelf around
Japan, chiefly based upon the materials collecred by
S. 8. “Soyo Mara” during the years 1923-1930.
Journal of College of Agriculture, Imperial Universiry
of Tokyo 12 (1): 1-226.

— 1939. — Macrura and Anomura of decapod
Crustacea found in the neighborhood of Onagawa,
Miyagi-ken. Science Reparis of Tohoku Imperial
University, series 4, 14: 261-289.

ZOOSYSTEMA -+ 1998 « 20 (2)



